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(54) LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element 
which can improve light extraction efficiency, by using an oxide 
transparent electrode layer as an electrode for light emission 
drive and also, adopting element structure that can lessen the 
contact resistance of that electrode. 

SOLUTION: For the light emitting element 100, a p-type GaAs 
layer 7 as an electrode junction layer and an ITO electrode layer 
8 as an oxide transparent electrode layer are made in this order 
on the side of the first main surface 17 of a luminous layer part 
24. Moreover, an n-type GaAs layer 9 as an electrode junction 
layer and an ITO electrode layer 10 as an oxide transparent 
electrode layer are made in this order on the side of the second 
main surface 18 of the luminous layer part 24. The ITO electrode 
layers 8 and 10 are made in such form as to form cover both 

main surfaces 17 and 18, severally, of the luminous layer part 24 all over, together with the p-type 
GaAs layer 7 and the n-type GaAs layer 9. 
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&mt£*L. 1WBS*H fflBi*{b1&£ 

^*«w^sis*ii-*^-cffiy tar* 5 Lfc**^T 
&mbtomwx&mhmT*>wzx. a i 

t\ * N ^/<> K4f* *y 3fX^ JU^— 1 . 4 2 e V^ l J 

|*In»Gai-x As (0<x^1) ^H^t^ 
[Sf#JK3] jb^tt^W^HA^ft* fc#JI St 

,_ K As (0<x£l) ***fc**ttJ££»OTBJ*3 

[3* * a 4 j taistt<t fe & w «a« imn&it m »<d 

[3I3U5 5 ] PB£AJ»&I* * (A I x G a 1 - x ) 
y i m-y P (§L, O^x^l, o£y<1) Xf± 
I n x G a y A I i -*-y N (0£xg1. 0^y£ 
1, x + yi1) IZT«I*£;HTI^C 

[«s*8 6] ffrBSSftwawt- #/7trrB (ai»g 8 

1-x ) y I n 1 - y PXWJIJB 1 n x G a y A I 

1»Btt1t*SHMII£aHK:- ggS<b1k»rc«*Jit 

ra*«7] «rie^t4Ji*< (a i x Ga i-* ) y i 

ni-y P o£x<0. 65, 0. 4 5 ^ y 

O. 55) l=-C«lft**.*Cfc*««fc**»R«6|B 

8 ] 87BiS1*JIIi. F** V ^x*** 

[s&3*Jft9] InxGai-x A s A> *«*|irfiVfil 
&^II<7)K?£7b<0. 001-0. O2^m0)eii:t)8£ 
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1 1 ) 1fflBlftbtt3Hm£JI*<z n OUI 

BftoJMfe*?-. 
[*W<Mttfl«:ift911 
1000 1] 

[00 0 2] 

[tt*0>tt|g] (AlxGal-x)ylnl-y P 
«!U OSxSl. O^y^l (£TK A I G a X n 
PSA. ftfclMMUrA I Ga 1 nPttte«t*) S 

a I nPSttlt. *njmt/OF*t^^**^ 
nSAIGa InP^7 rt ;KItpS!AIG«InP^ 
7? K»fc(cJ:y-9-> F-f v^*ld*A#«4f^Ar^T-D 

<&• 3tt*t?l*. I n « Gay A I l — x- y N 

USU OSxSl, OSySL x+y^1) tJfll* 

[ O 0 O 3 J fflXli. 0 7 ( a ) A I G a 1 n P3£5fc 
*^C0W-Cfoy. ttlit?-3 O0(-*Jt>ri4* nSGaA 

nSAIG«InP^77 
KB 4. A I Ga I n P5S1*«S. p SA I G a I n P 

3fi£«:-r«3fcJitt2 4^^*tfC^^o 14M15 

[0004] -O**, ^AiH 4(0®«^*^<< 
*h*< Lfc&5A<, ««1 4CD®ffl(=»i«$^t*^aiti5 
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*,C(D*afc«3Mi2;»JIi 0 70>#Rt Lrii. mfL 

CO 0 0 5] At Ga A c &aA>* ft 1 0 
71*. AIGaln PSISittt^t^OtfiR*^ 

H7 (b) \Z7S*t*.0\Z s mmt>&S0 timfr&kfrU 

IOOC6] Al6aAs;lft^&M«R«; 20 

MSI 0 7^$, B3«*CD1 TO (Indian Tin 0 
xide : aVWaaKTSLt. 

[00073 

M^A ( 0 9 A »£A*^tt4*%&ttAl 0 7±i: 

**Lfc**- au»aa fcaMtaa i o i to&m 30 

«T *<a<t*<fc < * C * ***** o ft: . 

[0008] Himmmwwt Lxmtto 

a«Tr»****«««T«c:fcr=fc*. 

[0 0 0 9] 

4b^fc**tt»*^fcs«*«*&£, nat*mmz 40 
ttft«an*«^a>mcz. MMsaaviaaafcir*' 

*ai=T. A I fc**Tirt\ *0/<>Ki¥ir*?x*ji> 

[0 0 10] ±l2c&1*/ai=**t % WtMSMUe 
aar^&l^tj. aftttBta£JI]l'«Cfc«<«ai 
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**a****i±*c£*<i*tt*ft*, a* 

ftftaa^KfcttaHBttB^anr::. »BHb 

»aw*«»fc»T«*i=-c. a 1 «****\ 

[001 1) i:HBCO*a^U«»^«*fflU^Zt<-^; 

iiatfc<7)A 1 qsaisua 1 sswumtt 
i^fe^im=BHb*!h.a<. &<bfe&H««fi£j&rt 

-r*fc* KWC****L*tt*:6<A I <.« AiBSttB 
-So ©HA I AsigSttttA I GaAsSAH 

/<>F***^X*jWF--a«2. 02-2. 1 

3 • V£ffl*4>-e. mbfca^MHtoraTa-— 5^ 

^»«XI***Ll=atMS«W«>IMI (WxlilO- 4 
ttt^5) fmOLOMz<ly m *fc. AlGaAs^i 

iv^ka iGnnp^f KBiicamMtwraa 

2. 3-2. 3 5dV^<^Al£t4rf^^ 
-hta A ! G a A s 0*§^£Hf$<DRm*<&r&. 
[0 0 12] ^*^<0W-0)«jife^*^:*^C*^i: % 

BMb»awa««t»*r a i *«• u* 

vv<D-ea»tt*(DSi^bH!i^J«^tnc< <. /<> 
F4F+*:*xj|ijWF— t'Wl* (1 - 42©V5fc«:^ 
ftjglno. 5 Gao. s AtiMtfeM, 0, 7 

s*v) aT!*-&?9tt£tt£*arzra-e*ft, 
OKI, aaaaa©»»«***m=«a**cfc*« 

[0013] £f-, sMewoaftBT-aB^oBar*- 

wtiiafl£*Bijtor*fc«>«>BMbftaMa*Jitt*u. 

^bissawaff«fca)M«c % utat^b^saB^aaa^ttr^ 

fi^lCX. InxGai-* As (0<>t^1) 
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&ytmtotwuttoftwn&mk<Dmzi nx Ga i-x 

[0 0 14] B9[$: 
<DA I G&AsI^KItA IGel n P »±fr«tt 1 

®AIGaA8±i:GeA 6 I (/<>K^7^1. 4 
2eV) S^UI TOaW««S«0jtLfe«ft« 

^; atf* 

® 1 n 0- 6 G a Q. 5 As M*tfc*J5£fl- UX I T O 

j«*tottT<cJ:y vfk (fcS#j£a>*3*<i£3fi-ror:: 

8. C+LdttU GaAs 

*y K^^^X+iU*— A^J^IM nGaAs 

[0 0 15] ±ie^*wa>^^©»-&t/*=<7>« 

nOa) fc*lM*Klb-f C I n 2 Od ) 

fr**cD£«ffi-c?2*. JMttti::!*. IM:«tiMl*a 

iTOIi. B^b*X£K-?L*K<b-f 

T?, ««BC0«^^5x 10--» Q - cmfcrF<B+# 

(lvbtf>**W * CdzSn04, ZnzSnO^ 
ZnSn03. Mg I n a 04 , K4b-< ^ MJOA 

(Y) * MU;CdSb2 0 6t 8ft*b;*X£K-^ 
LfcG alnoa ^if t«<b14)2liS«#HCD+tKt 1,77 

[0 0 16] -H*0>&4bto&HU£Jir$» ^*oco»« 

fiSK&v #lit(£1b¥3ltf& (chemical vapor depositio 
n:CVD) **lM*X/<^* "U >^KSEaM|«if© 
3&l&Jt& (physical vapor deposition: PVD) , 
&*tM*#^xe$*S^/Wj£ftfc (molecularbeam 
epitaxy: MBE) {zxtefcth ^ £ 01*. 
HE* I T Olllf Z n OldKIM^y 9 V > 

*JU±llHII*G:J:ywrc*. £fc. WKIiCVD 

i>. 

[oo i 7] ttfbftaHBttJItt* ft*JIM>tfn'€lft 
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^4bteS^«ffif8l-tt^tMiSIB(Da*6$»4St?'G:^ 
f«8fi1kl=^^=jA hMXl=*#u **«JH±#*K* ' 

l^fittfSSfcStSTftl**^ 015.1*1 n* Ga 
1-* A e $rai^-6*#T?fejKl*. O. 00 1/img& 

**w*+»-e**. fat, iuk«gm*m^*«' 

fc*«fcft*J»<DB£ £**dlC*£ < f * d t it. 

20 *<&<&T£*8<<7>t?, 0. 0 2//m^Ttt-&-t*<§l 

[0 0 1 8] (A I x G a i - x ) y Ini-y 

P «IL. 0^x^1, 0£y£1) XI* I n* Gay' 
A I i-x-y N (§U O^ x£ 1 . O^y £ 1 . x 
+ y<1) ^6ft****Wtt^r*tt»Arfl)*eicA 

&3»i^ ttfb^wBttsicx^snica^m^^ 
jar*-*^ KHft:ttan«ajic±ffiA i *«rr 

[0 0 19] InxGai-x Aslt jgl^C, 

a a fi ) ta>tt^3e»a>ai*<^'>** < fc^Mb-s-ft** 

*T?l±fe**><, H^O. 001-0. 0 2^m^fi^ 

[0020] ib^to^mftmzmi^x&ittomw 
ffi^ay. /^>K^v*y^x^;u^— *«i . 42 

1 n G a A G <J>\£friZ I n P % InAs.G 

[0021] (A!»Gat-. ) y Im-y PXI* 
InxGoyAli-x-y N^^3fe^5&**fi0(t. * 
^ (AlxGai-x ) y lni- y PJUZ I n » G a 
50 yAM-x-y N<zr«JiZ*n*55-9«S^5y K 
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[0 0 2 2] *LT\ -tte«^fCfcL>TI*. 

<0^? Kaa>^3K^lz^JCLT:^b<«>2B^Htt^^ 
[0023] 

1 OOIJ, #5te»tf2 4<7>tf-±£®1 7tt(C. ««f£ 
^»£LT<&1 nGa AeJl7fcMb1&®B»Sat L 30 

«7k»SB2 4<*>tt~££® 1 BM=. 
£ Lt(D I nGa Asl9 ^^b^^I^r Lt(0 
I T o9«i 1 O fcA<C<&l8J*C::r»#£iKTl*&. 1 

TOt8«l8, 1 Of*. I nGa Aal7Ml nG* 
AeJlBiitl^ ^Iffi2 4 0)^Sffi1 7, 18 

[0 0 2 4] ^3t«5Tl2 4fi s (A I x G 

ai-x )yln1-y Pil&tSftS SE- 
WS*^ KBB % SgX**!**^ KI4, 40 

-M»9»Ki8tfc»tt^5 9r k* 4 tan 

AftftUf*. y > K— ^ (A I x G a i -x ) v 
Ini-y P O^xSO. 55, O. 4SSy 

20. 6 6) ilg.^£#3;St±«5£. P S (A I x G 
a 1-* ) y Ini-y P^77KI6i:nS (A I x 
G a 1 - x ) y Inl-y P?? v Vm*tlZ**imA, 

tdmmt&iT^z. en<&iB3fc#*i oo-ci*, it 

OBSIfilCpiA I Ga I nP^r; KB6*<Ea 
**tT»y, ITOTOHOllCnSAIGalnP 50 
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tffcM^ dCTt^ ry > K-^J fcl*, rK— /< 

013 ~ioie /cm* ajte*-hiat-i- 

[0025] fcifc. g]1<D#AJll^1 0 0l=£lvC % # 

• UGaAfiI7=I?:«0. OOStfm 

• I TO««l8=i$ : 0. 2//m, M^XM 

■ pSA I Ga I nPQvv KB 6=1 /im : 
•AIGalnPj5|4JS5 = 0. 6 fi m ; 

• n£>A I Ga I n P^7-; Kf4=1 //m ; 

- I nGaAs!9=i$ :^0. 005/im 

- I T OC«* 1 0= 1 T 0«tfl 8 fcH-«*. 

[0 0 2 6] KIT* 1210^^1 OO0|U»Hkl= 
-3t>-cKMt«e **\ Ealc^-Tcfe^U. A I Ga i 

QaA 3 *mtel^-i«i1af:, nSGaA 
s/^77l2^^0. 5(im, *UT?. ***** 
24fc fC. 1 m<Dn£|A iGalnP^^vFi 

4. O. 6 J/m0>A (Gain PSttfl U f K— 30 

5, Wl//m(Dpfi!AIGaInP^77Kl6, 5 
blwl nGa Asl7$pMA IGeInP>7-;KI 
6±IZ»$0. 0 0 5pmKTXtf**->-WWa*£l* 

«5MBxtf**v*,fUj£* (Metalorganic Vapor Phase 
Epitaxy: MO VPE) SIC* U ff«5 = WQ%Z>. 
[ O O 2 7 ] ±.tfOJ$ft&* ^^l*BfeM^7k?&?St 

£E : 3 0%®Sib**7k : : 1 : 1 §«ifc) 

1 G a A 6/W77I 2 £X^>^|fc*-r*w 

«kA<T#* (I34 (a) ) « tLT, i^Ca (b) 

±o\z % ^<ox-y^>^*jHi$Hfc«i^m^r. iiSa 

IGaInP^7^Kl40ii®18l;. InGaA 
s»D*. MOVP Efflrj:yBC*0. 005/imCT 

xif$4^>*;Ufi£*Si**. 

[O028] ^LT. fhfHOl nGaAeH7&l/ 
I nGaA£«9(DB53Eaffi|C. ^*Q<DffilBaftX/<^ ^ 
<*— hlflfiJ (1 nz Oa =9 0. 2£M 
%, Sn02=9. 811%) , rfl&fl(13. 56 
MHz. Arff^O. 6Pa. Z/^^«*3 0W) 
J=y* ITOtftM8, 1 0«"*-*t-F;hJS£0. 2x/m 

3 O 0°C- 5 O 0°C<DSft-C«Waat 

ai*^i-Ai 3i*y<-»yiccfcy^3»#^v 
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Kff14b. 1 5b£8tyttlt. SblcB^LfelMtflE 

[0 0 2 9] ±«£&#*rM 0 0IC£S£. pSlA I G 
a I n Ptvv KB6&tf nSA IGalnP$??K 
Ji40^®A<. -ttV-e^tl nGaAsi7Stfl nGa 
A s (B 9 £ft LX 1 TO«ft«8a^l TO*«Bl 0 

3>*1±<Oa»^I TOW«»e, 1 OC&^ffilC^-ICfc 
fiJtr^O-e. ^ttJS (S5±$ffi1 7, 18) <D±<*|- 
t>fc^-C4g-«»3tA<»t>*X^ttt^. *4*B8, 1 

o^a^&o>-e3fe?im^*i&<iS]Ji-r«) 9 i to 

ran &. i oi*. /<>K4=+?;**«i±&w*iw nG 

aAsn7at^I nGaAsl9|:^Lt-5-^tltS 
[0 0 3 0] <*&K. ttfctD&Sfc^CD^fcJS^WSil 

san********:*). uoran (mttemwm 
an) tft^©^-d<Dffi»^teizss<T$^ e *<ds 

«*« (I TOKII) 1=2*1**1©* K«/S14 
S^7V Kn4 4rStin5t*ffi-r?^-5>) $^f^t 

fit. **^co»fflic<fcy. Btbfefiutt 

«ES£:Saift»n^«)»B^&ftftB»T?a>IERkt (0 
[0 03 1] I nGeAsl7^lN 

©B7fc*lMiI nGa A ©B9£ifS©J;3fcJtBfc 

K-?n 1 0 17 ffl/cm a iaT; **LM*> 

>K— (10^3 ^/cm3 -1016 m/Q 

^<dt?, H«*<»fflpJte-c*« 0 At*. «K-^nt 

LfcB£, «HI7MMSCJ:9Tli, £LT0>*5 
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BttBBBfcVMUE) MBMMrcX<«: 
-a>k$* ra»£B£. K*^^^00Jt«M 
^4^1 nGa A«lC*y»j«L-C*5< fc- Jtie**co 

(0032] InGaAsiaiGalnPl 

5*T&tffcffe-?- 1 SO(OJ:7i:, i*{fc1*)3&3flM (1 TO 
ran) 8tmi nGaAsVi^!7h A I # 
GelnP^r; KB 6 fcOlHlZ. G a A s n 1 9. A 
I G a A e 12 O. A I Ga I n P|2 1 

ran^»=f&i:xf*Ar*ci:5t)^^^ 0 comas 
ftiri)ift^-ct, *fc&+HB©«si***i.«i.o. 

1 A/mSSaT^f^widCnllSlTfcfcA, *nfcK£« 

£iasc «Kn^«-*^E?u«fitoii^t 
[0033] un+ a5ic^-r^^5ocoj;^ic. 

^^u^«rnmie«3&^^^*^ntt2 4ir, *<&**) 

<CCD<*««?££n mx-t&l n G a A b M) &t/|$Hhft 
a^«4*n (ITOfM) ^Lt^iLH. 

n^Ga As&fcllifc^fiKsftE**,, *tf> 
I nGa A bI7M1 TOQ|£0 8^ 

GaAslH iftfti«2 4fca>iai:. Wxtf^BB 5 ? 

7-6645 5*<*m^*ztiTi^*mt*$mm 
y. «3fen»2 4A^ia»iteffltt5n«iraas-r4*Li= 

flax* 6T?<7>JE$ttteL' 2&<*]:b6tf>-T?. ttlfem 

fESt-fSfettlC. ttHW 6 - 1 90 8 9 3^^arzRg^ 

**vc^*£5c:. #3WB«*afcaaiB*<D»®**a 

[0 0 3 4] -0 0|Cfcl*Tf2. 

— ^raiiift^tc-r^pfen^a 4<&<&n£A i g 3 i n p 

y-nm&ZUTft&m&'i 2 4(D€-n (pB^7^/ KB 

10 6. SttBl 05St;ni^57 KB 1 0 4) ^A 
l G a I n NSAI=£4 9*Jf& a r*cfcl=<t:y» 

*T*Ctt«*i «bB«*12 4tt % HI CD*** 
^F1 OO^^CMOVPE^ICtlJMS^ »B 
2<7>«3tSR^2 0 0l*. *3tnWl2 4^K*. ay©- 

n^»ioftft*7i oot^-«^-cfescoT. » 

50 [0O3 5] *fc. ^ttB5^^LM*1 0 5ri±lHS«6 
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te&-e\t*-mtLTte&LX^tzt< % Cftt. /OK 

M2fttz$0>* BlO (a) IZTTs-r&vtj: 

X*#Fifr&tt-f & 4, <Z> fc L TffiritT * C fc % V % 
Zo «*#p«ia£*-f*55te»li. 010 (b) w 
(c) \z^t^\z. Satt0W»r«fcy/<>K*** 

;U*-<D/Jv£l*#F«Bfc*£LMaigBAfc£. fc*B 

»Lfc4,4>-eft5„ ±IE«56"C?li. #FB&<D** (fc 

^^#FB^*B*i=*y»*i::BBT!** 
^«3&es<Dte*&£i=a*A<fcs. #pbb 

c&ft*t@8t*ifcSo (b> i= 

pSaWnS©^7'> K»£ (A 1 o. 7 Ga 
0. a ) 0. 5 I no. 5 PSait«fc«J. WM«A£ 
(A I 0. 0 G a o. s ) o. 5 I n o. s Pj£&ir«fc 

ki. #F«B£ (A I O. 2 GflO. 8 >0- 6 In 

0. s PUI^^^WULTI^. **»\ m 
BA<7>J5Sufc, KBfcflH'fttiOOftS O 

[00 3 6] ;«fe^(D»feG>aM6£^Lfc*<* * 
*Wl*fiJ * w ftKKE * *v* z fc IZU < . feltR»al6 
B0Ctt«4lcaMU«^IHV. 8*0>3tftfc*lM** 

5Bfc»Sff£A I G a I n PiIg,fc£lM*A I G a I n N 
®&l=£yf&# LTl^fctf, GeP. GaAsP^U 
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